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(54) METHOD AND DEVICE FOR GENERATING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To give reality to an image 
by making how an image displayed on a screen by 
processing a desired image to be shown, i.e., original 
image data is seen as identical to the original image to 
be shown as possible. 

SOLUTION: On a calculation part 25 for how to be seen, 
one model for how to be seen which is previously 
structured on the basis of various psychological 
phenomena regarding the human sensations is mounted 
as a program of a computer. The calculation part 25 
calculates data Ds on how to be seen which show how a 
human sees are calculated on the basis of an image 
calculated by a display image calculation part 22. A 
comparison part 26 compares the data Ds with the 

attribute Dp of an object to be displayed which is stored /^~~~* 
in a displayed object attribute storage part 21a and 
updates video calculation parameters so that the both 
come closer to each other. An image is calculated at 
each time by using the image calculation parameters and 

the data Ds are calculated from the calculation result; and image calculation parameters are 
updated again in comparison with the attribute Dp of the object to be displayed. This process is 
repeated. 
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*fc4r*«i-5 title, ^S;h,fcl^|;Lo^-C0>«l 

l-S^<if^f^CJ:5v'^ » h£r?TV\ at:;* 
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«HB*rffc«rliIB^*^i-5*^JS1B i , 
*rA*-*-**MfcAA»i, 

AIBO»|6tcBBi-6't3ffia*lc»<3 < aiE^x/M- Lfe 

MfElRRft^-^ i lllllBa*.*^-^ i £Jfc«"t-£ifc(ft 
»i, 

>-^Offl[^ffiMi-5l!5^l(m^9^-^IE»fSI5i, 

[»**8] MEJISCRUt*— ^i LT 3ft7C*#:^ov^ 
T 3 R5c*«^9 * — * i 3 &5cj1»'<7 > — * i £ 

[0001] 

J&Lfclifc^ (3yt e a-^^77^y^^ (CG) Hfc 
fe] . Xtt*p«7*ifd»?>A*L*:R«l«r, £<bie='>' 

U #(e, AIBoaJEWttfr*((U*^?>Bfc|fc*jpx+- 
50 5^itcj:«9, AMlciorS«S-Cia^(Ofc<5eMftSr^ 

[0 0 0 2 ] =3>e^-^(D^S^^Or&]i:-^>ii^f 

Sixfc^^lt*R««c»xttafca*.feift|R^fflv^ b 
&xiff&i-Z^h<DX%%mmm-£tix\,^ 0 £<b 

[0 0 0 3 ] 

BU Ell lttAW^ait^||^Si^3Sa*^«l«r»Wi- 

5Ei-efe6o 

[0 0 0 4 ] Vk&<D£.f&mW 9 0 Ji % ^^CO 3 frycBW: 
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60 

[0 0 0 5] H9t*5V^T, Bfc*4«819 0li, 3& 
7c3fB#t-r-^»ifrt»9 1, 0Mfe±iS«9 2, Rt/**ffl 
9 3a><b»J*$;h,TV^o B«4««9 2lt 
»#3ffl5 9 5 x SSSSKW 9 6 , &X/m&* * |j 9 7 

[0 0 0 6] 3«7cJB#-r-*»tt«9 1 =ytV 

{g^-* t Lt»tt$titv>5 0 ffi£EM4&MA 9 5 £ 
::t*^i:il mi 0 [zf^-tx 0 4&ft:£riiHfeB 

[0 0 0 7] iStft&JgSG 96fl, EI 1 0 «fc 9 fc, 

bHSBI^SrSHtlcJ: 9 Kffib, Mife^y 9 7 f-^co 
EI^Sr»^jitfo ^ffl9 IlHfe^y 9 7tf>rtS 

[0008] tc^-e, Am*mm\z^<?ti2ik7t9L\z 

S<5v^-C^#0 3*5c«3t 3 2fe5c?B^ 3 Sctc 

jg£*ftLftl^ <h^fcpib;hrCV^o AW#« 

[0 0 0 9] «*.fdf s 121 1 1 f^1-£ 5 tC. 3 
a, b, cfi^V^^C|^— 0^#$T?J»d^T*5!P, Lfc 

[0 0 10] m<Dfflk LT, EHE"*-*^— # 

[0011] 

$nfc**«^afct #^Ara**»Ri-6 3*7c*3gtt 
[0 0 12] £fc N ©©i^^^tbfe^^r^fci:^^ 



(3) ^H?9 - 8 17 7 7 

Bd»6 g A* B lcA6*o^ 

* - ^ t £ -e # 5 « ft — ft £ it 5 £ V n 9 % X. * # 5 o 

•Y) o##fiB£i««>-CBfcfc (Wife) ^ItMiaioi 
H«OK^MKIIft«riiicLfti9, £:£<7> B icASft 

rRttftinfeftflfj xu-fc^a^^, vo 1. 4 

8, No. 1 0, 1 9 9 4)o 

[0013] ua>u *^Sfe^ffi-^«ffiorfi]±ii« 

E#e>te, lfclfe«r*«^JPXi-5Ci: trior, 
*Lfc*^»«^>«#SoTTf^riB<fci» 9 9Mfelc*ffi«*:# 

[0 0 14] *38fltt, AW^^xL*S:«ffiW^]ffli- 

^^px^-t-w^jcj;i9, WBfc***ixfc8Mfe«:JB* 
fc i £ co Ji JMrfc v *BMfe tc -e # £ «(t-ft S 

[0 0 15] 

[0 0 16] ^7^y (TV^^7) fS^LtW^^ 

*«Afci: t^gtcAS3feo/<^-^f^ mmfrt><Dh<n 
fctt»*6. U*»U AIBttB^AS*0^^-^Sr-t 

Lfc^ot, @ i:A5*0/^-yisti:x.ft4oTV^ 
^ -ct). AW^^pKi-S^^-^tt— ftU-CV^6i:V^5w 

tfife^i §0 «i^L«r, 3ig^(-j:or^To^^^m 

li^<, rfc^ 0 AIW#i:B«-A5W«lottr€r*i 

^norv^^o ^i*Lt>3t^@^A5S9o 

50 fc«-CW#A«— fti-5 ct 9 fc?WfeSrfert-C# -5 r t £^ 
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[0017] «*asn^»<fc*r*^i-saafc*5v^-c, 

[0 0 18] _ba4o%x.* , fi, H>— ^SrJLfci £ £® 
mitc^-TJ: die, .fcDHttftl-* RlfcSrffflSL*:*^ 

[0019] is] i ^*3v^-c % 9L&Xtotommti:mto j s>m 

[00 20] ei i ^-r^ie^x. ffi#as— si,*: 

ti^ti^x k*Tbhtimm^mx£^z> 0 mm 5 tut 
tfi&ttti&m&<D—$t&itt^b#mirz> 0 mutwrnm 

«<OSia*«rMiKJi-5o — JRfc* fc^a****** < ft 

[0 0 2 1 ] L^L, 2oO«S:ffiV^5*fe-Cfi, H«9 
^(Ctt, #;<DaiflSSr/J>£ < Lft< Tfcra»;iS«£ 

[0 0 2 2] *:ZX\ m&TMl 0>*WICi3l*-Ctt:. 
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hi-sait^^SrHMKU AMU: J: SSffi 
[0 0 2 3 ] ^f, EI 2 O ( 1 ) -c^f J: 5 

[0 0 2 4 ] El 2 60 (2) "C^i-J: ?tC, H/tffc 

^fc©Afc»LT»to*J*?« f IdJzSflDISrfToTllfe 

[0 0 2 5] M#*3^»WtC*5V*Ttt* SfclC. i2 

co (3) T-^H-J;?^ *j«*Jxfciftlfc J cofpffll^jCD 

ft&JLfc^tOJL^B&S'Sa h1"5 0 fit, 
ft-*-* J: *Mfc**^ikf (O^K'^* 

[0 0 2 6 ] rtiHOO/U— ^1 At:i:^-C, H/£fcl^t><0 
A/^bEI^LftV^u— A^^-y _hcoi#H£l J (x, y, 
t) «r±rt1-SWt|ft4rt^gk«r*|ftf , 7^A^!J 
• J ^ibgf-A5^co^ 0 ^-> I (x, y, t) 

mx^Bi:co^t-^cD (l) ^;oBi«*sfeSo 

^0 [0027] B = v*d*f*A (1) 

±&<D (1) ^T't Sfc'lMfit 5 «t 9 ^ f Sr^it 

5 0 AtB^^, i a-b i tm-r 

b, y&<n (2) 

I A-B I = | A-v*d*f *A| (2) 

j&sft/Nc&S J; 3ft f %my&lsX$YW1-Z>Zb\z.£ «9 

t ^ct^^foi^^ %<Dm<D*xmm<Di><D 

*U1rZ.bbteZ> 0 

[0 0 2 8 ] #^co^ii:fcV>t>coAtc^J-Lr. 
50 (2) 5£cOttfc>tUC&CO (3) 
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I A— B | = | A- v * d * I I (3) 

sWfc/McfcSJ: Sftgfeffe I £&3H-5 0 rtiBUcQ/i — ^" 1 

[0 0 2 9] — *M«<7>/U— ;/l B"Ctt % 

S:fT5#^>r3i^Xf±y— -c#*5. feu aft^^ou 

z mm ittm ic> * < ft 6 fc «> ^ ?> m ■ t « * e> i \, 

[0 0 3 0] H3HS7 Srt#iUt, W#3fi 2 

-^Dp ic» lt x^Kikirun 2 2 Rt«MMrai/<9 

t7W-^*y FM±©*t«:4«U teAZtitim 

9 D s £ mjlEm^^— ^Dpt OS**s*/Jn i ft 
[0 0 3 1 ] 3**B4 £>$g^ic^53£©te, Jm&f*- 

7Ttv&inaM2 2 iie^Mm2 2^*5**5 

ta^7^-^fttt»2 3^ AIWO«lt^BBi-5<?aSS 

Wi-<5Ja,*.**tb«2 5 WElRlfc*^— ^Dp fclld 
IBJL^X-^D s i SrttififiEi- 5itSfc£B2 6 H&EJt 

-*<Dm&&mi-z&&&m'< : 7 *-*%:mu2 At* 
#^xffi&£frz> 0 

[0 0 3 2] »*q(5CD»W^«5SK«{i:*5V^-Ctt. * 
[0 0 3 3] W**6(Z>3BW^«SK«tc*5V^T#i. mi 

ejl*. ductus* 2 5jc*5jtswtm^fflv^tu5^,x.*-* 

ffl^7^-^^»»i-5a^»ffl^7^-^»tt«FI5 2 
8£ s iftlBeft«€riSffilc^-*-S*^3Sa 3 0 fulB 



(5) . -8 17 7 7 

[0 0 3 4 ] »*3S7^58W^«2>SB^*5^"Ctt. Us* 

fflr 22t, lHrEft**BMfe)Fffltt 2 2 

fcRft^Jft^LTa^tt^-^SrA^rsefelfeA^ass 

2^, Aimoajt^i8i-si'»aaftfc*<5<ajt j ef f ^ 

£tJ^I5 2 5^. lUEJRlBfete^-^D p tiiSEJl*:*^-* 
D s fc*rlt(M-Sffclfctt2 6 fc % H«Eit«a5 2 6fcJ:a 
Hstt«*fcfSD-(\ MEIWfc»a^^p«-^0«*raeK 

[0 0 3 5] W3R*8 0»MIC«SS6|Hr*5V^TW:, ffi 

»<7^-^ i 3»C7niSI(!/*7*— * i£r-fflv\ ME 

20 o^frco 3 &7ciKb t 3ft5c»«ft*DjEi-<5AIBo«IB 

[0 0 3 6] 

f^-y^yt* ceo \z.£zt><Dt, m^&mzmtf 

02»:5ciB^Ji: Ur«a^tbSOt?. CGtUc<X^> 

[0 0 3 7] KTI^RWi-5!Bl-fB4<Dll8«ttCGfc 
3 y ^ gj-cfc 5 0 

[0 0 3 8] H3JC*5V^T, Wftt*Sl3li, 
40 2 1a, K^RftiUA 2 2 % f^gtfj 

4, ^X.^WJ±1^2 5, &tfjfc«»2 6**bfcoT^ 

[0 0 3 9] tt*^*f*jRtt»»jfP 2 1 a fi % $WCD 2 
ft5c^Xtt3ft5c^#tS:*-r^7^-^s t^7^ 
V Y"f—9, *flK0 3»C7Cjl»S:*-f^7^— 
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[0 0 4 0] t-ffeMU 2 3f4, Hfc^H 7/7 

tlttt, 31^^^ >-t°^"^ ^'^^ ^ ^ L/z^ 

*.*Wttl»2 5l£*3^T, *^8Wfc»ffl»2 2t?lfaiS 
s &tftX^#*M£»Mtt2 1 a 
[0 0 4 1 ] ^co^, SE«fS*l/fcR«»m^9p«-^«: 

s it«v»*olttDp t3&s*^5fi< 45*"C 

[0 0 4 2] &*>, H3fc*5«t5*^iWfcjmi»2 2a 

t/wftira^^^— ^*«ft«2 3ds, Bg2m5Wk 

[0 0 4 3] ^«^I3 Afc*5V*"C«:, _b3* UfcUfe 
vfiOKy h^->, SSRIP$c, tf^WHu flMfe ■ 

[0 0 4 4] 4*5, H4JC*3ftS**BMftimi«2 2X 
VWftlWl^7^— **&*fiSf&2 3H H2K:*5tt5lfe1fc 

W IC^ 6 ft 3 COfflttORft&jSSni 3 B £ fF-i-y u>y# 
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[0 0 4 5] ^tt^£E3 Bfc*5V*TI±, JbifcLfcBfe 

2 8. JL;t#j|^'«7*-*3ESr»2 9, (^^ 

3 0, RTfWffiXJjm l#iiao£*V0^ 0 K 
MlSgS3Bm a^R«Wffl«2 2-CWBUSixfc" 

TfHffiU -to»S*S:»ffiA*«iS3 U^AAtSo w 

S 0 Jl**)fttl«2 5ll *x.*J|Cttl^9^-^S:#BR 

3 0 ^^$nfc8fe«coWffl^J6CTa^3lffl^7> 

[0 0 4 6] o£ 9 , ±» Lfcfg 1 Rt^ft 2 <DlB«Wgfc 

mistc&^n^^zmmisXhztiK n,tt<o*7* 

KAfflofflHffilcJS; Dt£i^^f^Ilrt6^ £ 
«fc 0 x JiaSJxfcttlfcfrftfcitOAM^**.**:^?) 

x-^D s tlttD p ££9 J: ifctf-C* 

So 

[0 0 4 7] HI 6 tt*»Wfc«6ft 4 oflMSoRfe&jS 

*3^-CW\ ±iltMl«gS3l^l-C> «^»3 
0&tWi«A;*J«3 2 jh/T^* 0 i"ftt>*>, _h 

»0«Mfc*«»1t3A-ett, (*^ffl» <£>«M£ 

s&3 o(Dmm\zmm^^h^t\c^ s*?*—* 

■C^So 4*5, 85WfeA^)»3 2tta-er^JHftf*^ 
[0 0 4 8 ] El 7 tt*XHt£«Sft 5 WiiO^MJt 

*5v^■rfi, ±»ufc9te**ai«3Bic#ur, 
-^»#j«FP2 i b!&sii»D$n-cv^5o 

2ib^fi. *>74^d»bA^Ufc*^W«^iii«T r 

— *#ttlrtS;h/rv^ p ^roeHfe^3S«3D-c*i, 

**WMIU»2 2(C*5V^T, B«7 ? -^»j(rtft5 2 1 b 

^*«tt*#J« 2 1 a^Ii4Dp^fV\ 
■«*«4if«rtT5c kfcJ:oT*fcfc*ttii-S. 

4«t5;t^-CI6o 4*5, »*5****JKtt«ttff 2 
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1 aRtfM#^-*teijrtffl$2 1 b l:J:oTl»f-^ 

i: Z^t>1ttz t <D *s*3g 1^ jo ft SJKWtffc^- ^Dpt 
[0 0 4 9] H**tt*lfrL;fc#, *35W(-«S*6 0ffi 

ttfc LrHDTVteifJBv^«flEo**jcAIB©«JE« 
S#te(;:#§&:1- ^ 7 ^ /i^ Lfc <z>£fl§^ 

tK ::^ft«gi3E-en AMasjLfctttcii* 

t-T?*6»t-»i-6J:5fc|«»«rJ||Cttii-« 0 ^owt 

[0 0 5 0] BH*tt**Lfeds, *«W^«SJB7 0|8 

ft^7^-^t*r«V\ *ji#J|ffl»2 5fc*5^T> lb 
V^Tl^&ftfls&jLfcfc £ (^^C0Wc0 3^7t:iSit)^ 3& 

6 0 3&7cilBi 3ft5c«*tS:aiJlt"t"SAMOflMB«>* 

«»3 F^Lfc^oTefcttSrWttJi-tUtf, 
/MSlEL<lEli5LTV>^J: 5^**.S«Mlfc*ai-SC 

[0051] 3anoMiko4:«n^oiiAM^ 
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[0 0 5 2] YfrbH&'bX*?* 

(a) ia?x*7t^HSF-cfc!), mmx^?*^ 

t^o **«Wfeimi»2 2|CJ3V^T, SlflSX^^^Vb 
S F£ 2#<D1 ©*#S^»/hi-S8llt«:fTV\ 1^8 

(B) ic^^g/hS:* hRF^t^c IB/hX 

^^^>hRFfi, £#W;*:#$#2#<£>1 iftoTH 

So tifc'bX^py*^ hRFft 0 8 (C) Ci^-Tci; 5 tc 
7 1/- J±**e\) ^RF 1HT71/-A^^D FMC 

JL;t#*ttja5 2 5lC;fc3V^ 1218 (D) \Z. 
^ti^l^f^tyhRF 2#»fflStl6o tit 
X*7tyhRF 2 t«!|iS:sf=7* V h S F t^JtttfflS 

.^7^yhRF^iitt5^t'fc^ 0 mifemzm 
^7^^^^^vn5 - ^tcj: r>, mmnmmx^y * > 

[0053] ^fc, rnrnx^?*^ hsFtisi:^ 

S*bfclB/hX*7^^hRFi«:ll»Jc*-rifc(SU * 
^{c^-rsfpffi^A^i-sc tfciot, 

[0 0 54]fc Ra^OCG•7 :f -^^cS^V^TIH]$c-^ 

£ 3*5cil»T*fe5ti-So ID 2(d^tt5-a 

£tf>»«T?tf\ 3R5cJgJK&t^3»:5cStbS:lt«i-5o 
[0 0 5 5] Rft£OCGf-^li> 3^7n^^-^S. 
40 1/ 3 tfCTcMtt^-* fc LT***»*jm4**« 2 1 a 

50 [0 0 5 6] 7 1/-^^^ y FMl:*f M^fclsiet 
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[0 0 5 7] AWtt¥flBO»^fc»l^T^ 

[0 0 5 8] fc*5, w^fco^fefcio^Tte. fiff, A 

L ( x , y , t ) =- [Un (x, y , 

T (dUn /d t) =CJ V 2 Un U, 
- [Un (x, 
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*7*4*>v7u-<nnm m^mxM, vol. j74 

-D-ll, No. 12, p p 1 6 7 8 - 1 6 8 5, R 
t>\ N. T a g a w a , T. Toriu, and T. 
Endoh, "Un — Biased Linear A 
lgorithm for Recovering T 
hree — Dimensional Motion f 
rorn Optical Flow", IEICE T 
rans. Imform. & Syst. Vol. E7 
6-D, No. 10, ppl 2 6 3- 1 2 7 5, 199 

*7^»<, BfwA6*!»0^ — ^fc I (x, y, 
t) , «PffiB7^/^©ltl^*L (x, y, t) 
l*3SIB7-f/^tt»© (4) fc#-e# 

[0 0 5 9] 



t) -Un-i 
y, t) 

y, t) -Un 



(x, 



t) ) 



i (x, 



ftU (n=l-N, Uo (x, y, t) =W ( 
y. t) ) 

#te£&<-£fcLTi^ 0 i:5£(7> (4) ao«p3SBB7>r $K 

t Cd ( v x, v y) /5 t ) 

= aV 2 (vx, vy) - ( (Lx, L y) / (Lx 2 



y, t) ] 
(4) 

p—Srjffcbi- 5*: (4) 5££r-<>> h;uo?^5£ 

Mafcfc, ^tb^r (4) 5£o/±^tc*fe-r o 
[0 0 6 0] 



So (4) (5) S;icj;ot, BMW^^-r*^ - 

7o-^$n5, 

tt, *(*:oWit«Mji®Sb (Tx, Ty, Tz) tEl* 



+ Ly 2 ) ) 
• (Lxvx + Lyvy + Lt)---(5) 

*mm® (wx, wy, wz) »t-eft* s. M<^tn 

[0 0 6 1 ] mfa±.<D& (X, Y, z) YiMm±<nfo 
(x, y) iCjUKStUSt*, t-rst, 
x = X/Z 

y=Y/z (6) 

OBB«* s fo5 0 (X, Y, Z) coiiitte, 

[0 0 6 2] 

40 mi} 



dX/dt 




T x 




W x 




X 


dY/dt 




T y 


+ 


W y 


X 


Y 


d2/dt 




T z 




W 2 




Z 



(7) 



[0 0 6 3] X'gtZinZa (6) a*BM0-e»#LT (7) 

vx=-Wx xy+Wy (l + x 2 ) +Wz y+ (Tx -Tz x) Z 
vy=-W x (1 + y 2 ) +W y xy+W 2 x+ (Ty -Tz x) Z 



(8) 



M»&*b*. (8) SlttlHiliO^^-efltfir-r*^, - 50 ttstiEM (Tx, Ty, Tz) , (DtiUM (W 
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x, Wy, Wz) % aV*tT*ffi«ZSr-ttb-eJT,5fejai» 
[0 0 6 4] fcfc, **S:#«*d^*^L. »fc*ufc 

IBdSJLfcfc*^, **©3»c5c»tti: 3Sc5cil»S:jEL 
<*Djt-e*5 J: 5 l-i-S, i:V>5od$rajg»^T*>So 
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